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mm^] mmm 

[it*«2] ^Sc0 2o®-9->^;b.?|f(Drai5BS:w, m^^ti'etlu. V ( 
u^v) Ht^H^. 

ue (-00, t ) • • • (2) 

ve [ t , 00) ■• • • ( 3 ) 

0< ( (-u) -t) + (v-t) <aw- • • (4) 

r^rdLa 1) , 

, zt^^mt-t^mmmi izmm(Dimmi^<DmmmmmisWi. 

[i»^^3] q (e [0, 1] ) itm^<D&ni)K q = 0 (Dmizmtf^ u (D 
^^.^.±iz. q = 1 (Dmzmti^ V (D^^A±izrji^^ z) izmMit mm^"^^^ 

t"<5'&fiq$:. 

q= (t-u) / (v-u) • - ■ (5) 

v^nb^. ^ii^!mmt^^m^m2izmm<D4^0m^(Dmmm.mm:^mo 
[if^:^5] 1. At!<D$mmi^mm^^m±izm-ox^mL. -en^ 

^ ^ V ^ a® A ^ IC i^^S L , 



ffillElt 2003-3050786 



#2002—295332 

(p) h«i£^.^,(Z)®(D«#i (p) ^m^jmx. 

4. ^^^.^.plZMhX. emm^^Pj^Vi (Pn) ^m^. l (p) (pn 

) T'fesj:e)^ (i (p) . i (Pn) ) (Dm^nmL. 

6. gg|^^c^^v^#^&^,^,pT'<DM^Ic#-^i (P) 

W^ti7^3j<U ^-AcofI^## i (p) i:, #/j?^'fe;i/{cfeJ-t-5^M^<DE u 
c 1 i dHEitdg (p) ^M(^I^B5i5[4?U^--A$:«fi^t-<5> 

iD^i, Dg ( i + 1 ) ) • • • (6) 

T'feU, #;}<^-fe;i'<Z)MpT% dg (p) (p) ti^^mmn^mf ^ (p) 

fgCp) =min (dg, 2^-e) + 2^i (p) • • • (7) 

£ (>o) ttfg (p) 70^^ (6) ®4^r?§iEra{c^^ti-5. j;e)tcdg (p) ^mi) 

C»^^7] ft^(Z)2o®-»?->>^;i/,^,(Z)rai55$:w, -filSr^tL-mu, v ( 
u^v) hl-^il^. 

uG (2^i, 2^ (i + 1) ) ■ • • (8) 
[2^j, 2^ ( j + 1) ) • . . (9) 
0<(u-2^i) + (v-2^j)<aw--- (10) 
fcT^Xi, j (O^i^j^n-1) , a (^1) , 
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q= (u-2^i) / ( (u-2^i) + (v-2^j ) ) • • • (11) 

;^ ^ X ty ® 7^ -fe 1 ^ X ^ -r :^ #Mc^> 5^ ^ -fe t ^ , 

S: # ^ i: -5 n > If n. - ^ y n ^ ^ A „ 
[0 0 0 1] 
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[0 0 0 2] 

^^mt^. h u ^^^*^J^;<fflv^p5tlTv^-So ^.^mnvx. cad 

(Computer -Aided D e s i g n ) -e^lJM $ tl-S S 
[0 0 0 3] 

[0 0 04] 
[0 0 0 5] 

[##S^:5:M 1 ] 

J. Bloomenthal, Polygonization of implicit surfaces, Computer Aided Geo 
metric Design, 5:341-355,1988. 

J. Bloomenthal, Introduction to Implicit Surface, Morgan Kaufmann Publ 
ishers, Inc., 1997. 

mnm^m 3 ] 

J. Bloomenthal and K. Ferguson, Polygonization of non-manifold implicit 
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surfaces, In SIGGRAPH '95, pages 309-316, 1995. 

Brady, K. Jung, H, T. Nguyen and T Nguyen, Two-phase perspective ray 
casting for interactive volume navigation. In Visualization 97, pages 2 
43-56,1997. 

mm'f^m 5 ] 

K. Engel, M. Kraus and T. Ertl, High-quality pre-integrated volume rend 
ering using hardware-accelerated pixel shading. In Eurographics/SIGGRAPH 

Workshop on Graphics Hardware '01, 
pages 9-16,2001. 

H. C. Hege, M. Seebas, D. Stalling and M. Zockler, A generalized march 
ing cubes algorithm based on non-binary classifications. Technical repor 
t, Konrad-Zuse-Zentrum fur Information stechnik(ZIB) , 1997. 

Philippe Lacroute and Marc Levoy, Fast volume rendering using a shear- 
warp factorization of the viewing transformation. In SIGGRAPH '94, pages 
451-458, 1994. 

mnm:scm 8 ] 

W. E. Lorensen and H. E. Cline, Marching cubes: a high resolution 3d s 
urface reconstruction algorithm, In SIGGRAPH '87, pages 163-169,1987. 

J. Rossignac and M. O'Connor, SGC:A dimension independent model for po 
intsets with internal structures and incomplete boundaries, In Geometric 
Modeling for Product Engineering, pages 145-180,1990. 

[^mm^m i o ] 

H. Tuy and L. Tuy, Direct 2d display of 3d objects, IEEE Mag, Computer 
Graphics and Appl ications, 4(10) :29-33, 1984. 

mm^^m 1 1 ] 
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A. P. Witkin and P. S. Heckbert, Using particles to sample and control 
implicit surfaces, In SIGGRAPH '94, pages 269-278,1994. 

li¥<^m^mi 2] ■ 

Shuntaro Yamazaki, Kiwamu Rase and Ratsushi Ikeuchi, Nonmanifold impli 
cit surfaces based on discontinuous imp! icitization and polygonization, 
In Geometric Modeling and Processing, pages 138-146. IEEE, July 2002. 
[0 0 0 6] 

m^ummiz^m'^^^m^icit. 'tti'^ti^^t>nxm^ti^i^^<^t>^xi.t. 

[0 0 0 7] 

mmmmm^t^n^^ti'^j&m^m'tcDiz-t^fj^'mm^i^^x^^^^tiK 
9!m\zmMf)^ti^te^^. ^r^. mmmv^tf^mmizfji^i^E^m^n^Ti<uziym.ii^ 

[0 0 0 8] 

:$i^mit. ±mLr^r<^mA^m^&:i^W:m^mr=.-tr=.i^izMm^nt^^(Dx&^ 
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n ^ ^ *| ^ -t -5 d ^1 IC S o 
[0 0 0 9] 

[0 0 10] 

^^tl^tlu, V (u^v) t^^t^. 
uG (-00, t) • • • (2) 
vG [t, oo) - - • (3) 

0< ( (-u)-t) + (v-t) <aw - • • (4) 
tct^La (^1) , 

^"^^^x^iL-t^m^izo)^. :in^2-D(D,^.<Dmizmmt)^^^-ta^<Dt.-t^ 

6 

z<D:^miz^i). mm<DMmttst:s>2'D<Dm^izmm-t?>T^ir^jvx<Dn'^fi 

iz-r^:iiit)^X^^o 
[0011] 

q [0, 1] ) itmm<D&ni!f^. q = o(Dmzmif^vL<D^^.^.±iz 
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q = ( t-u) / (v-u) • • • (5) 
[0012] 

:i(D:&miz^<'). mmiz^mii^^^m^x^. ^m^^izis^i^xmmLx^^^ 
mm(D-mt)'^m^^tixL^z)<D^m<:r.tti^x^^o 

[0013] 

^mn(Ditf^L^^mmmmiz^tnt. i. Atimmmi^mm^i&mB±iz'}& 
-Dx^mv. tti'eMm^^r^r^^f^mm^^y^iz-^mv. 

2. m^nr:i7^y^izmiz^^ i ^m^). ^-^^y^cDmm^mwiv. mmoy^-^^ 

3. ^m^^^j^.px-^y^v y^'i^. ^^j^Azmm^(DE u c i i dmmd^ 
(p) (p) ^mv^x. 

4. ^^^ApiZMLX. 6mm.^.P„X i (p„) ^m^. l (p) =^^1 (pn 
) T'*>eJ:e>?& (i (p) , i (Pn) ) (^iffiSr^J^b, 

izi'^'t. i~x&^rc^^f)m\:^^mzr£^m^izit^(Dm^^t>'^izMir:s>mm 
6. mmmizm^^^^.^.px<Dmm^^ i (p) 

^§e)4x^/KU i (p) ^7i^^-\ZJHZ:j3»^mm^(DE u 

c 1 i dSEItdg (p) ^|gSc^ii®|^S5iS:3l<Un.-i^$:^fi^t-'5. 
[0 0 14] 
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[0 0 15] 

d^gG [Dgi, Dg (i + 1) ) • • • (6) 

"T^U, #5K^ir;KZ)^ap-e, dg (p) ili (p) ;^)^^M^#IHBIIfs (p) 
fgCp) =min (dg, + 2^i (p) • • • (7) 

£ (>o) ttfg (p) (6) (D^^mmmiz^tn^^oizd^ (p) 
^ T -5 ^ 5?) (0 ^ IE fc le^ t- a o 

[0 0 16] 

^f=.. iiM(D2'D(D^y^J]y.^.(Dmm^^. m^'ttl^tlu. v (u^v) i: 

ue(2^i,2^(i + l))---(8) 

ve [2^j , 2^ ( j + 1) ) • . • (9) 

0< (u-2^i) + (v-2^j) <aw - • • (10) 

r^r^bi. j (O^i^j^n-l), a (^1), 

o 

[0 0 17] 

q (G [0, 1] ) tt^®(Z)Sa:*\ q = 0(7)^fC'fl;?)^u®|&^^.^,±{C 
q= (u-2^i) / ( (u-2^i) + (v-2^j) ) • • • (1 1) 
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f 

[0018], 

on^. ^ X ^ -r ^® CO y i - A (Z) M * i" 5^ ^ X ^ ^ T ,j3^1j M ^ T X ^ -f X 
[0019]. 

[0 0 2 0] 

tr=.. 7^^-^>'Hiit tback<^*^*'^' stisi^i: stmt- 
's ^a-s&tfrfeo T^rfoT 33^, U^^^^mtLX 2rX7hv^iry^^^t\^X^^ 

[0 0 2 1] 

fIJ|Sc#jSfSI«>}<Ua.-AT'*$4xfc|^B8tgtftM$:3D7^^X5^^^LT 

izMLx. ^n^(Dm<Dmm^n^^tmmm^tm-t^mm^m^^xn^x 

[0 0 2 2] 



1 0 
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[0 0 2 3] 

:^^^m^mm^m^^xmmt:^^oizm^-t^:it.x% ##m#:cDA^;i hvv 
^mm(D:^mx^m'^tit:L^mmmizMLXTnv ^L-j^iyy icv 

'f'M-^y':^Vy^Lxm^ti^:^<V =L-'2^7'-^^mi:ir^:^miz^^^xmm-t 

So 

[0 0 2 4] 

^iiibSi:, 2fs:|§^<Z)^^#^lii!>:<D2,?6FT'^<5o 
L T ig® f ^ ^^-r ^ o 
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[0 0 2 5] 

2 . M^W^ 

2. 1 4¥^m^mm<Dmmmmm 

s i g n a c hjvmmm^m^^^^tr^^¥0'mi^m^^mmmmm't^ 

ri::^)Mtg-e^e3i:$:Ji^Ufe [#^#1^:^:1^ 9 ] . ZltvS^"^ B l o o m e n 

thai e)iiffiffi$:^KiS:ffl®^LT^^-r-6:&;^?:ii^bfc C#N#fl^:5:m 3 ] 

o 

f ^„ 
[0 0 2 6] 

2. 2 ^Mis:ffi®(Dprm^b 

I^Miltffi®tt3t^jil8)i?S (ray tracing) ^SSm^tHmm'^B^ 

infjti particle syste m$:mv^fe^^:^^$:^ilgbT V>S 
I^MIS: ft® ^ ?^ ^ >> ^ -r S 3 h i: y . IS M^il iSiift €. r 

^75)'5BrigT'&Sc Bioomenthai <oit!&^^m-tmmmm^mmi^^m 

-7^ L o r e n s e n bttl^M!KC#<DA®<*;^SfJ$:« V^TI^g^llS:^S:=^?^^ 



1 2 
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[0 0 2 7] 
[0 0 2 8] 

3. 1 mmmmm 
3^k7r.^^p3(Dmms<^R^\zMi^x. tmmmmmf (p) (Dmx^k 

pes ^ f (p) =t • • • (1) 

r=.t£l. p eR^li 3 rk7b^m\H<Dj^.x:&^o fits ^©iSltlc^S: Cfc-fitSrjg-t 

m<Dm^iz^^^m^ mmwcmmi z.<Dt.^s^ ^mmmmmi urn- 

[0 0 2 9] 



1 3 
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[0 0 3 0] 

m\>^xmmmmi:^^t^^tiii^0'^K :i<Dmmit. ffiM^<^)Euc i i di^n 

2r^7cT'^^^bbfeM$:iai:a.tjfEi9 ic^-To m^xiit^^(Dm±x<D^mmim 
^mmLxmm<D^m^mmi^. ^ti^^m<^tiz^ i)mm^nmm.i^x\f^^ 

o 

[0 0 3 1 ] 

3. 2 0^mi^mm 

[0 0 3 2] 
[0 0 3 3] 
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(2) mmiz-^^mfj^^^m^ : &^^nm(Dm^±(^.^.i}^. siio2oje^±®M5& 

[0 0 3 4] 

3. 3 ^mmmtmmmm(Dmtf 
3. imx7&^t^^t>iz. mmm^v =L-'M.^m^^xj^m^mmmmm^^t=. 

[0 0 3 5] 

tlx. ^t^n^^i^rjiti^^r^mmtimmiz^^^nxi^^^ (02 a) „ 3ti 
tt, ^M(D!mmm^m^^xmm-^ntc\^mm^v =L-j^tp\z^iEL\^^mm<D^m 
i>'^^m-^nx\>^^t)\ mmiz^^x:^mfjtmti^^^^nx\i^^:r.ii^MM-t^. 

"t^X^CD ffiM:^^#^ L- f£\>^&miz Itmm ^ L v^ -9 {cliraggiJC §: Jj£5R-r 
-SXilT', ^®c^J^#$:^ig-r-5Z:i::*^«rtgT^-5 (|g3A, EI 1 0 A, Ell 1 

) o 

[0 0 3 6] 

^mmmt Lxn^ft^m^m^^t^m^izit. mmmmn Lxmmmm^m^^ 



1 5 



miiE4t 2003-3050786 



#2002—295332 



[0 0 3 7] 

fiP-^eS(^2o®-9->>^;i/*(Z)rai5g$:w, m^^n^enu. v (u^v) n-t 

uG (-00, t) • • • (2) 
vG [t , 00) ... (3) 

0< ( (-u) -t) + (v-t) <aw- • • (4) 
[0 0 3 8] 

[0 0 3 9] 

q= (t-u) / (v-u) • • • (5) 

V^Hb^tl^. fe^Lq (e [0, 1] ) li^MCDfifiTb^ q = 0<Dmcmff^n 
[0 0 4 0] 

xmmLx\>^^mm(D-mt)'^^^^tixL^^ (S2b) „ zitiii, m^^^^tit 

[0 0 4 1 ] 

iiti^m^^o vt:ii>^^xmm±(D^Mo)}^At, m75:mj^.ti^^(Dmmiz:^^mmt 
mm iz&^ mm cz) 2 o ® mm izm^n^m-^iz #^ l , ^ j: fi^iic^'-fii w 
^fi&Emmm^m^^xmm^^:i^ib^mm^o t.^6tt^m.miz^mti^&'Ji¥0'm 
mzrj:^x^^^m^izitm<Dmtm^&m-t^zintmm^jt\'^r^^. mz^mm 
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[0 0 4 2] 

, 01 OB, HI 2) „ &.ri^^(Dmm^m(^rjv:dvx2^^m-t. 

[0 0 4 3] 

3. ^r^$:^&^-.^,pT*-!?->yy *&^.^,lCffl®^®E u c 1 i dSBUdg 
(p) (p) ^riHUSTSo 

4. ^|&^.#,p{C^LT, 6|||^.^,p„Ti (p„) ^m^. i (p) (pn 
) -e^^ie)^ (i (p) , i (Pn) ) (^M^m-t^o 

m 5: ^ V ^„ {C#-^ ;?)^ 0 tT' e> KSlcM/S' J: e) -5 » 

6. e^^{C^VN#^^,^,pT(Z)M^#^i (p) 
[0 0 4 4] 

z:CDi:e>lCbT#e)tlfe3}?Ua.~A(^>fUiic##i (p) il, ■fe;l/{Cfe^•t 
S^®/\<D E u c 1 i d SEH d ^ ( p ) 7&^e>, mmm<Dmmm^v ^-i^^mm. 

[0 0 4 5] 

d*sG [Dgi, Dg (i + 1) ) • • • (6) 
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[0 0 4 6] 

Z(Dil^=^r<^iZ)V(D&mpX% dg (p) Hi (p) *^e>M^#Sgllf s (P 

fgCp) =min (dg, 2^-£) + 2^i (p) • • • (7) 
tcLf^Ls (>0) lifg (p) ff^^ (6) (Dii^mmmiZ^t.tl^^OiZd^ (p 

[0 0 4 7] 

;fev^ (0i3#M) o ^^x\ ^^^ntc^mmfimmm^ommm^n. mmm 

® 2o<Z)-b->y;i/,^,©rai5g^w. #$:-e4x-ftlu. v (u^v) Ht^H^. Zl 

ue (2^i, 2^ (i + 1) ) • • • (8) 
ve [2^j , 2^ ( j + 1) ) . • • (9) 
0< (u-2^i) + (v-2^j) <aw- • • (10) 

*^^T^Ai-rsi, j (0^ i ^ j ^ii-i) *^#:at-s#-^<©*i:-r-5o 
1 i« (5) T'fflv^fe^t!tT'feSo :!i(Dt^mmf}'^^^-t^iAmit 

q= (u-2^i) / ( (u-2^i) + (v-2^j) ) • • • (1 1) 

5518: i: ^ <^)^# S: ^-rm^® T' S „ 
[0 0 4 8] 

4. i^MifcfflBCDnrmfb 

mmm^V ^L-J^lZMLX T ay c a s t i ngS [#^#i^35:iS^ 1 0] IZ^ 
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Ztfy^-^mx-:^^. ray castin g^T'l±]SWW:&i§lif;&^RrigT'fe-5o 
[0 0 4 9] 

ray casti n g liftScDmaJ:T'<?)BeM®-9-> >^U >^A^i£MlT'fe 
-5 7^«)itic6<r3X h(Z)lSV>|tl[-e&S7b^, L a c r o u t e ^lid^U rL- x 
y. z||lfilSa[^3iifi(D>^^^X®m'^T^^JgLT (04 A) , ;KU^-A 

[0 0 5 0] 

D7^^xf=--vi: LTtKU df^icv^y^L. #^tife4^^^;J<U zly<Dm^^mWi 

F^m^m^icit. SD^^ ^mmmm-t^^iix\ >?>^-r^©^ 
\^^m^i±nzmizmm:&miimm^jt^v ziy^m^-^itxmm-t^zLux m 

So 

[0 0 5 1] 

4. 2 P r e-i n t e g r a t i o C#^4tfF35c||^5] 

®^ir^*^, Ts'y^ 7.±.x\t^M<Dmmm.xn^t\^^(0\zM\^. :^t.mw:^ 

:^mx itm^(D7.^ -^^mmx l Mft>nrj:\^^r=. ib. mmmmo^^-miz j: ^ 
'\±^7.^^7.<Dimi^. 'Z^mrj^mmmm\zm\:>xmM'r^z.h\zii ^}mm-^mx 

[0 0 5 2] 

r(Z)^Mic*f bTE n g e 1 ^li. #:^^-fxic, -e®;^^^;^_tT'a)5KU 
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pre-integrat io nj^^rjl^ 
[0 0 5 3] 

® 5 A(Z)J:e) ICjKU zL-AS:>?>^>rx^-^T?^^L, front "r^^tl-S:^ 

o 

[0 0 5 4] 

pre-integrat io n}Sl?li:T |eI^{C back 

M VAT S front ^ Sback"^H*tl'S«(Z)JKU n- A^MSrWraLT^^-TSo 

^Sfront^ Si,ack<^3g,^.S:imLT, f r o n t M^T^i' t f^^j^^i: b a 

[0 0 5 5] 

5f5 (Z) >^ ^ >r >i ffl V A T' >^ ^ -f X *^«ffi± {c li J& V N «?) ^ffi $ ti ^ 
V^o — :3^> pre-integrat io ni£-e(i;^ 9^ ^^(Z)/^^' -fe;i/'fiI(Z)^ 

[0 0 5 6] 

oT^#, pre-integration table il 
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[0 0 5 7] 

lin V i d i at±<DG e F o r c e 3 GPUT', Z0lf^y^^Xi!j-\^09- 
^ 7.^^^^m^X^^T exture hade r^fgh Register 
C o mb i n e r s|i|g$:. N V P a r s e T ^ n A b i^. 

[0 0 5 8] 

^S$tl-g>o ^O^fc^. i!^^) ^-h.}L\^X^X^i[\.^7siJ^-^0^nM^^^i:i^ 
Uj^. Uy, u^) *'5#;ie>nsi:#, z.z.fs^^\f.f7'\i)\^m. (s, Uy, u^, u,^) 
[0 0 5 9] 

|gH^lcl±v;i/^7^^>?.^^:gltg$:frJML, 3 Dt^^ ^^-^ 
*y h 0 i: 1 IcM^^ji^, h 0 A^^j t back*^- h 1 *^?> t front*^^ 

y mit^ J:e)JC7=-^^^-Vj^^$:#X.'g)o pre-integrationta 
b 1 e 2 D-5^^>?>5^-ve^JMLT t f^Q^^, t back"^"^^ ^^^'^^'^^^ ^ 

[0 0 6 0] 

^rffiW-rS^iiSrill^J^T, 'fe«|||^JCttRG(D2 5^^:^;i/(Z)<?^i-e^iit--So ^ 

K^7aiTlCj;oT (t front' ^ back^ l-tS^^^- p re- 
integration table iS^^W. $ tl o 
[0 0 6 1 ] 

4. 3 l^M^ffl®(Z)orm'fb:&^ 

«Hl|!c#Sgil^jJ?y 3.-AT'*3tl7^I^MIS:ffi®&P re-lntegratl 
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fS(DtmM-&^'l^^'t^^ib(D pre-integration table $:f^ 
[0 0 6 2] 

-2 5 5) xM^ift^o ^fet^3i-7-Wtj7*iCi^Mi>&^eHii, mmwL^o^^m 

[0 0 6 3] 

pre-integration table 256X256 X(D 2 

A=0 (3g0H) . #^-r'5#'a-fC«A= 1 «^fCB5^YtWI/ 
ICfllU ^T-Sfflr^^iii: L/T^ ( 1 1) *^e)gtmStlS. [0, l]&8b 

i tMll5tT'*^>fbL/fc«S:MV^-&o 
[0 0 6 4] 

®fI^lC:^jli-e^So r.tl{cMj^;t"<S pre-integrationtabl 
e 1*1^6 B(Dj1»;T'^-5o ^0^||f[*U f ron^e [0. 2 5 5] , ISffft*^ t ^ack 

G [0. 2 5 5] {CMJCSL, m.(D^^..(D^i:}^mm-^n^mM(D^^. -fe^-^^VNgU 

jSB(^lir^<^)fei?)<Z)^iS[{C^/;&LTV%S„ ;&^3, mis, l 6 MJ<Z) p r e - i n 
t e g r at iontable ^M^L'TV\-5o 
[0 0 6 5] 

i^^m^o^mmwLmm^ V re-integratio nmx^imt-t 



ffi|E#2 0 0 3 



-30507 8 6 



#2002—295 332 

-So 

[0 0 6 6] 
5 . ^1^^^^ 

Pentium4 1. 7GHz, 1. 0GB, VPU GeForce 

4 Ti 4 6 0 0, VRAM 1 2 8MB <Z) P CefeSc nf^fb® V h "^7 a: T 
t L/T^m®®^C7K¥^^^^X$:MV^T pre-integration ^^7^ 

[0 0 6 7] 

m.fi^X±t.hX^Xr:^J-^'y:^ h U ^^Ji^n^^S^T^^l/T'^U, 
iy=L^mm\^r=.. 3tl^(^^7^;^$:fIi§5c#SEII«5:ffl^^T2 5 6 ^l^-^f 

[0 0 6 8] 

HI 8 A, BlC:g^"r^-T-*;HC«gP:$>6U{C7X;^)^^V\T^ V, ^®fC:^#;^)'<#:&-r <5 

^'mm^-m<^^z.t.xmmx^^. 

[0 0 6 9] 



2 3 
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A 
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[0 0 7 0] 

tt^^fcf #<<^>lli^^^T'^fS6<r^i£SlCi^:xmi:3tl-5 3 0 f p s S:^^ 

[0 0 7 1] 
[* 1 ] 



Size of volume 


128^ 


256* 


Number of slices 


32 


64 


128 


256 


32 


64 


12a 


256 


FPS 


>30 


>30 


25.0 


123 


9.9 


5.5 


2.8 


1.5 



[0 0 7 2] 
[0 0 7 3] 
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[0 0 7 4] 

So 

[0 0 7 5] 
[0 0 7 6] 

x^mmmmff^^m^tit^m^iz^WMizmmx^. m^ifi^mm^jtm^x^ism 
mi] 

[H2] 
[03] 
[04] 



2 5 
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(B) <Dm^mv$)^. 

CIM5] 

iSg^ f -5 2 o © ;^ ^ -f ;^ _h © 7^ ^ X ^ ^ $: M V ^ }i® <D gf T' -5 o 
[me] 

####:^f-';i'lC>t^-tefI^r9*t^ (A) >t>f^S-r<£) pre-integra 
tion t a b 1 e (B) (©T'-f X:/l/^_h®®#T?&So 
[137] 

f«#i?EM®^$:li?^MWL7"c^'^<^^^-^ (A) m&m,'^.^t.^:it. 
[08] 

Ai](D^^m:f^^^Zy=^'e7'JV (±m) il, :*:^^IC J: S oimfl: b^K (TIS) 
[09] 

[01 0] 

[iai 1] 

[11112] 
[013] 

:*:^B^ i: ^ Mi§!c#gElt Ml^ T <5 „ 

[mi 4] 

[01 5] 

Wimmm (A) i:J^#(Dfe^^®{C>y-/S-r'2> pre-integratlon 
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table iB) (D^^ :^':fV>(±(DmmV^^o 
mi 6] 

mmmm (a) • J^#®fe-5^®icmf pre-integrat 

ion table (B) <D^-f :7.:f U>( ±(D'mM'V$>^o 
[017] 
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mi] 



yXi^f 



original surface 
'nearest point 
interpolated surface 



m2] 



(A) _ (B), 

I 7z<qm J. WflliSM I i7z<Dm I J. 





1 
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[04] 



(A) 





[05] 




tsosurface 



slice 



i slab 



pre- integration 
(table lookup) 




me] 



(A) 

4 upper = regicMx3 




(B) 






■^-^ 

T i 




,kL_„.i...i:. 






^ front 


2 
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mi] 



(A) 



(B) 
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[09] 




4 
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[011] 




w 




t: m^tDumm 



Og[m,v] 
0 < |w - v| s; w 

P-«(m-0/(w-v) 



mi 2] 




2 0 0 3 
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[SI 3] 



• ^#f^S§(t : f (p) =±d 



4i 



• ffii4f*fi6(lt : f (P) =m I n (d.2B) +28 




CSl 4] 



2'/ 2*(/+l) 2''(/ + 2) 2*(f + 3) 2'(/ + 4) 

4-^ 





0<(tt-.2^) + (v-2V)a:w 



(«-2'/)+(v-2'y) 
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i 

C^l 5] 
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1 7] 



(A) 



implicit surface rendering 

"7 




(volume=1283) 



Implicit surface rendering 



(B) 




(volume=2663) 
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mm^] mmm 
mm] 

^^m^^x^m^mmmmz^m-t^. 
mmm] ms 



1 
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m A 



MJ## [00000679 2] 

I. ^W-^MB 1990^ 8^280 

m m ^^m5m3fer^j£:?H2#i-^ 
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